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A method involving the hexokinase reaction is described for determining glucose in serum with a Research Model Aminco "Rotochem."
The need to measure a separate sample blank is eliminated by using the computational capabilities of a small computer interfaced with the Rotochem. In this modification of the method of Tiffany et al., a cubic curve is fitted to the initial portion of the reaction path. Sample blanks are calculated by extrapolation back to zero time. The procedure is precise and results correlate well with those for an accepted automated procedure in which the same reaction is used. 
centrifugal analyzer #{149} cubic curve used for extrapolation
The hexokinase (EC 2.7.1.1) reaction is a specific and sensitive basis for determining glucose in serum and plasma.
Glucose + ATP Hesokinaae5 G-6-P' + ADP G-6-P + NADP NADPH + 6-phosphogluconate
The reaction is an end-point reaction, so the concentration of glucose in the sample is proportional to the total change in absorbance (M) occurring after reagent and sample are mixed. In both the manual and "AutoAnalyzer" procedures, a separate serum blank is used to correct for any serum absorbance. The serum blank consists of serum and saline (9 g/ liter) in the same proportions as the reaction mixture of serum and reagent. An AutoAnalyzer procedure in which a separate serum blank is used (1) has been applied successfully for longer than two years in our laboratory. 
Materials and Methods

Equipment
The centrifugal analyzer we used was connected with a PDP 8/I computer with 8192 words of memory and a line-frequency real-time clock (Digital Equipment Corp., Maynard, Mass. 01754). A modified "Nilab" (National Instrument Laboratories, Inc., Rockville, Md. 20852) sample and reagent loader similar to the one described by Burtis et al. (4) was used to load the transfer disks.
The AutoAnalyzer procedure was exactly as described by Widdowson and Penton (1) .
Reagents
The reagent for both AutoAnalyzer and Rotochem was the "Glucose 500-Pack" (Calbiochem, San Diego, Calif. 92772). For use with the Rotochem the two vials, "A" (glucose reagent) and "B" (NADP), were reconstituted with 129 ml of distilled water. For the AutoAnalyzer, 155 ml of distilled water was used, as recommended by the manufacturer. In the final reaction mixture the reagent constituent concentrations were the same for both Rotochem and AutoAnalyzer.
Per liter, they were: 50 mmol of Tris After the 10th measurement, a second offset period of 5 mm is started to allow the reaction to reach equilibrium.
Then A,, the final absorbance, is measured.
Computer
software.
(i) Clock reset routine: The Rotochem is provided by the manufacturer with an assembly language "foreground" program, which controls both the number of data points taken and the timing of the data acquisition.
All "background" programs, which specify the data reduction and print out, are written in "FOCAL" (a programming language developed by Digital Equipment Corp.). To allow a variable rate of data acquisition, the "foreground" program was modified to include a routine that allowed the realtime clock to be reset by the FOCAL "background" program.
(ii) Curve-fitting programs: Two FOCAL "background" programs were written. The first calculates coefficients of a cubic equation, based on the initial data, for each of the 14 reaction cuvettes. Absorbance and time are related by A = a0 + a1t + a2t2 + a3t3. The serum blank A0 = a0. The second program calculates the coefficients of a quadratic equation by using the same initial data as the cubic equation program. In this case, A = b0 + b1t + b2t2, and A0 = b0. Thus the serum blanks obtained with the two types of extrapolation can be compared by using the identical measured data.
Calculation of Glucose Concentration
After values for A0 and A, have been obtained, the the cubic and quadratic curves fitted to it. The second column shows, for a typical sample, the 10 absorbances measured at 1-s intervals as described above. Notice that the first measured point occurs at t = 5 s. The next two columns show values calculated by using cubic and quadratic curves fitted to the data in the second column. The absorbances, a0 and are the extrapolated serum blank values that would be used by the cubic or quadratic programs, respectively, in determining the net change in absorbances.
Results and Discussion
Extrapolated Blanks Compared to Experimental Blanks
Serum blank values for 21 human sera were measured directly on the Rotochem by mixing 4 Ml of serum with 600 Ml of saline (9 g/liter) and reading the absorbances against saline. The absorbance of glucose reagent was similarly measured against saline. The sum of these directly measured absorbances is equal to the absorbance of serum and reagent, as measured against saline, before any reaction has taken place. Extrapolated blank values for each serum were calculated from reaction data by using the cubic and quadratic programs. 
Analytical Variables
Linearity and accuracy. Table 2 summarizes results for six aqueous glucose standards obtained by using both the quadratic and cubic programs; each value is the average of results obtained on three different days.
Precision.
Within-disk precision for three control sera is shown in Table 3 . Two disks, each containing 14 samples, were run for each serum, with the cubic program. Table 4 represents the day-to-day precision for three control sera analyzed by use of the cubic program. Each control serum was placed in random positions in a routine run. 
Comparison with AutoAnalyzer
